Substantial evidence now documents sex-related influences on the neurobiology of emotional memory. Robust sex influences exist, for example, on the amygdala's role in emotional memory formation, as well as on retention of central information (gist) and detail for an emotional event. Evidence also suggests that the well-documented effects of stress hormones on memory depend upon sex hormone levels. Since hormonal contraception alters sex hormone levels, and must by extension alter sex/stress hormone interactions in memory, we examined whether the use of hormonal contraception also alters memory for an emotional story. Two groups of healthy female subjects-one naturally cycling, one using hormonal contraception-viewed either a brief, emotionally arousing story, or a closely matched, but more emotionally neutral story. Each subject's eye movements and pupil dilation changes were recorded as they viewed the story. Additionally, saliva samples were taken throughout the experimental session to examine salivary alpha-amylase, a biomarker for norepinephrine. A surprise free recall test one week later measured story memory in all subjects. Naturally cycling women exhibited enhanced memory of story details, but not of central information (gist), in the emotional compared with neutral story conditions. In contrast, women using hormonal contraception exhibited enhanced memory of gist, but not story details, in the emotional compared with neutral story conditions. Analysis of eye movements made while watching the stories indicated that the differences in memory could not be attributed either to a differential attention focus or to the degree of arousal induced by the stories in the two groups. These findings suggest that the use of hormonal contraception alters memory for an emotional event, perhaps by altering sex/stress hormone interactions in memory formation. They also suggest that further investigation of the mnemonic effects of these very widely used treatments is warranted.
Introduction
Since the introduction of hormonal contraception in 1960, its effects on cognition and memory have remained largely unexplored. Studies have shown that hormonal contraception suppresses levels of endogenous estrogen and progesterone. The synthetic estrogen and progestins in hormonal contraception inhibit gonadotropin-releasing hormone (GnRH) via negative feedback, preventing both the mid-cycle surge of luteinizing hormone (LH) and subsequently, ovulation (Rapkin, Morgan, Sogliano, Biggio, & Concas, 2006) . Inhibition of GnRH in turn suppresses endogenous levels of estrogen and progesterone, likely disrupting sex/stress hormone interactions, cognitive performance, and memory.
Though the literature on the cognitive effects of hormonal contraception is relatively limited, recent studies have indicated that hormonal contraception may indeed have structural and functional consequences on brain function. Pletzer et al. (2010) showed that use of hormonal contraception was related to significant differences in gray matter volume. Behaviorally, hormonal contraception has been associated with improved performance on a verbal memory task (Mordecai, Rubin, & Maki, 2008) , and two studies have demonstrated that hormonal contraception use was associated with facilitated acquisition of classical conditioning responses (Beck et al., 2008; Holloway, Beck, & Servatius, 2011) .
Hormonal contraception also has been shown to alter the reactivity of the different stress axes. In the case of the sympathetic stress response to acute maximal exercise, Otterstetter et al. (1999) showed that post-exercise concentrations of norepinephrine were significantly lower in women on oral contraceptives as compared to naturally cycling women. Research on hormonal contraceptives and the hypothalamic-pituitary-adrenal axis has shown that women using hormonal contraception generally show reduced cortisol responses to physical and psychosocial stressors
